Identifying Pathways of Exposure to Toxic Chemicals

Grades
4-6

Subjects

Science and Health
Duration
1-2 hours
Materials

Exposure pathway cards (absorption, ingestion, and inhalation)
Hazardous household chemicals checklist
Mr. Yuk stickers

Skull and crossbones

Non-Toxic Alternatives Handout

Black light

Fluorescent lotion

A dark colored paper cup

A dark colored cloth napkin

A carrot

A black plastic fork

Objectives

The students will be able to:

Understand the definition of a toxic chemical

Identify toxic chemicals that are used in the home

Understand how toxic chemicals can get into the body

Learn how to reduce exposures to toxic chemicals

Identify nontoxic alternatives to hazardous household chemicals
Identify sources of toxic chemicals outside the home

Set

Toxic chemical in our Homes

A day or two before the lesson, explain to the students that they will identify different types of

hazardous chemicals that they use in their home. Send home a hazardous household chemicals checklist
with the students and instruct them to have their parents to help them complete it. Remind them to look
for the following words or symbols that might indicate that a chemical is hazardous: Mr. Yuk symbol;
skull and crossbones symbol; words or symbols indicating that the chemical is flammable, corrosive or

explosive; words such as Caution, Warning, Poison, Toxic, Danger.



When the students have completed their checklists, ask them to share their list with the class. Write the
five most common hazardous household chemicals on the board. Have students answer the following
questions: What are these chemicals used for? Why are they dangerous? What are some non-hazardous
or non-toxic alternatives they could use instead?

Instructional Input

Chemical Pathways into our Bodies

Ask students if they think using toxic chemicals in their homes is bad for their health and how toxic
chemicals can affect the environment and human health. Answers may be that toxic chemicals are
sources of pollution that get into our air, water and food and then into our bodies.

Explain to the students that there are three major pathways through which toxic chemicals can get into
our body: ingestion (through the mouth), inhalation (through the lungs), and absorption (through the
skin). Everyday we inhale oxygen in the air we breathe, however we may also inhale things that are bad
for us, like toxic chemicals and air pollution. These toxic chemicals pass through out lungs into our
bloodstream.

An example is someone using a spray cleaner to clean the kitchen counters. When sprayed, the chemical
cleaner can get into the air and be breathed in. It can also get onto a person’s skin. We can also absorb
toxic substances through out skin. Some chemicals can destroy skin cells causing rashes and burns and
some can even enter our bloodstream by passing through the skin. It is also possible that some of the
chemical can get into our food (since it is being sprayed in the kitchen) and accidentally get eaten with
the food.

Show the students the Exposure Pathway cards which illustrate how something can be absorbed,
ingested, or inhaled. Ask students to think of how one of the chemicals on their Hazardous Household
Chemicals Checklist might get into their bodies if they used it at home. Have students share their ideas
with the class.

Pathways Demonstration

Explain to students that they will participate in an activity that will show them how a hazardous
chemical can get onto their hands, into their food, and possibly into their bodies without their
knowledge.

Before class, set up three identical workstations (A, B and C) which have a drinking cup, napkin, carrot,
fork and pen.

At the start of the activity, invite three students to participate in the demonstration. Ask the three
students to come to the front of the class. Explain to the class that the three students have just finished
helping their parent fertilizer the lawn. Tell the class that one of the students was wearing gloves while
working in the yard. Ask one student (student C) to put on a pair of plastic, disposable gloves. Then
instruct each student to put some lotion (which will fluoresce under a black light) on his or her hands.
Explain to the class that this lotion represents the fertilizer that they were spreading on the lawn. Have
the student with the gloves on put lotion on the gloves.

One by one, read a set of instructions to each student and have them follow them exactly. Ask the class
to keep track of the differences between the three sets of instructions. The student with gloves must be
given instructions C. (See instructions A, B and C below). At the end of the demonstration, ask each of
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the students to use the black light to view their workstation, their hands, their face, and the items on their
work station to see how much fertilizer (fluorescent lotion) got onto their food and body.

Instructions A.

It is time to have a snack. I want you to follow these instructions exactly.
Pick up the cup.

Take a sip from the cup.

Wipe your mouth with your hand.

Pick up the carrot with your hand.

Take a bite of the carrot.

Wipe your mouth with your hand.

Wipe your hands on your napkin.
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Instructions B.

It is time to have a snack. I want you to follow these instructions exactly.
1. Go to the sink and wash your hands with soap and water.
2. Dry your hands.

3. Go back to your workstation.

4. Pick up the cup.

5. Take a sip from the cup.

6. Wipe your mouth with your napkin.

7. Use your fork to pick up your carrot.

8. Take a bite of the carrot.

9. Wipe your mouth with your napkin.

10. Wipe your hands on your napkin.

Instructions C.

It is time to have a snack. I want you to follow these instructions exactly.
1. Take off your gloves.

2. Pick up the cup.

3. Take a sip from the cup.

4. Wipe your hands on your napkin.

After the demonstration, ask students how a hazardous chemical might get into their bodies while they
are using it. Answers include 1) through accidental ingestion, 2) inhalation, or 3) skin contact. Ask the
class to identify the workstation which is most contaminated with fertilizer (fluorescent lotion). Ask
them to explain why one workstation was more contaminated than the other. Based on their
observations, ask them to identify things they can do to avoid getting hazardous chemicals on their
hands, skin, and food and into their bodies. Answers might include wearing gloves when using toxic
chemicals, washing hands before eating, using nontoxic alternatives to toxic chemicals or not using them
at all, and using hazardous chemicals outdoors or in the garage.

Closure

Non-toxic alternatives activity

Ask students to come up with alternatives to hazardous household chemicals. They can brainstorm in
groups or ask an adult (their parents or grandparents may be good sources). Hand out the information
sheet “Non-Toxic Alternatives to Hazardous Household Chemicals.” Ask the students if any of them



use any of the alternatives on the list and challenge them to try some of the alternatives to test how well
they work.

Toxic chemicals beyond the home

Ask students to list five places that they might find toxic chemicals besides in their homes. Sources of
toxic chemicals might include the school cleaning closet, the chemistry classroom, a local industrial site
or factory, or a grocery store cleaning product aisle. Challenge students to think of ways that they can
reduce contact with or use of toxic chemicals in their lives.

Additional Resources

Glitterbug® Potion fluorescent lotion can be ordered from:

Brevis Corporation

225 West 2855 South

Salt Lake City, Utah 84115
Phone: 1-800-383-3377
http://www.brevis.com/



